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TITLE : VARIABLE CAPACITOR 




ABSTRACT : PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 

excellent in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought into area 
contact with an N-type organic compound semiconductor layer is sandwiched in between 
the first and second electrode. 



SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41 and an N-type organic compound semiconductor layer 42 are brought 
into area contact with each other to form the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenylamine compound shown by a formula has a function to transfer holes. In the 
formula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an isopropyl group respectively, X1 and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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ft. WSMtoG.ZZ**<-t PM»ffc£ 
ft¥*ftj|4 1 &»< U, NMWaft^W«#«4 
2£J?<i"ft. ftflHffl<o«#^#<-f*fe»tti, P 

^ftg42^i<tS. £flsM$:JS#ftJfct4. 1 : 4 
~4 : **S. -*<02NWWI4 1 . 4 2#ffi 

tf&T-^ftis^fc-*^. 

[0048] PS««Mk^tt a NWWi4 1 fciWIW 
JgHfc^WSffcJl 4 2 CD&X-ZW-K^h - k t\ W(SP 
N#£*4ftiHWEEtt£|ftLL$-£S - 1 ft . 
WfcJi. ^ p N«^f*c4«J!»* 2 0 0 n m£Lh(C L 
fcfc^Ctt, Epjn^ES: D C 1 0 Via±t-T ft - k 

3 0Vkr$-ft«ri:i>T#ft. *«PNigllrft4ft 

1 0nm*}lJ: Ufcft-^Cti. ff«E#D C 2 . 
5 V*»fc* *)m V < &TLX Li 3 fliWfc ft . 



[0 04 9] <SSltt»2tOVvC) <KCS1«S2 

ffi2«5tttk LT#ffl-rft^> WBISIK^CR^I 

3&*fflV^^>iX*«^Wi» 1 0 nmJ;J.± 1 0 0 n mJ^TT 
-&*&tt4, 1 00 nmJ3l±4 0 0 nmOTT&Sik 

[0050] zz*X'\i. imn*aK-SihWsm» 
Lxm&mz£*)%itiZtL2>. wmwrtcimmiiM 

MSB»&*XLX0. 7Q/OJUilO. oa/m 
TTS)ft<rk#W*LV^ S51«S2fc.ktf3lSK*ffi3 
^HMffifitfii^l 0. 0£J/D*)Bi4«^tct4. 

0B^ft"5i^*3 ^^ywm&ftizimwtfZi 

0>®SBSfiMfiSr 0 . 7 Q/Ofe^tk L-fc*^tct4. 

^jfjntift^^iiaw^w^, wjE^wtr 
[oo5i] snmffi2^WA^ii J ^ttffifii 

ftt-fe7 5 y^»JR*IISl««245J:l^lffi««3fc L 
TfiEfflt/H*^. SBl«B62«0Ji*<Ot»^^#<^ir 

*li^mWMI4 1. 4 2<0W«BE*«H#LJiL<*&fe 

mimm2cr>mMWj:mmimm.mmzm-L 

XI. OQ/IMilO. 0Q/DUlTT-$)ft. ^ 
T, 7. 0 ^/□ii).T<^E«Jgmffl* i '^^^4^ 

M\W&2 t>&& 
fttffi* 4 7. OQ/DS-^xftk^Sk^O. fiffitt^ 
ffiT^-ftfc-etL^ft. **J. «Sfrf*3iaj**3tco 
^-Ci±IHk|S|«^-k^Wi.ft. v^i-Cfc* 
V^>'. miW&2&±lFy\liinm3lZ¥fc : RX'hZ>^ 

[0052] dS2m^6 trover ) —mm%zi>'ry 

VtZ&^X 14. 1(5 2 m«i 6 {^T^ 5 ^ffMS 
S-frft^to(C{44 V«a^^ TXlff^i^T&St 

{4. t/u5— ^Afcy-f-^Afcmiftifctftfauvr 
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k^jn^nfc. a. 'J ^7 a 1 oo%xh~>x 

OJR^UVvKjS**^*. $fete, WStt^ftfcS&^J: 
< i*LLS-fr4*:*>fc:. y ^At^MteRJ&Wttff Ut 
. i ^-fb&HBi^T # h TJU 5 A k <7) VMmNM&k 

tclKSrO, 0. imm%&ffi-Cl±&W%'<4TXW&. 

t©^. lot, SIS. »*3a-C^ft«t"3t, 
£Jb&«SWW-SttEtf>ffi£»-2. 5V^+2. 5V 

SKC^ifcfttctt* r/PS-^Ateft-f § yf-^As?) 

o. raaxeuisaixjaTcfticfc^ 

*Pfclhfxt44o. fcfc. &2«ffi6t>mtt&2£:iq 
[0 0 5 3] («8W7fcoV^T) aBRfeitfl^R^ft 

jr 2 «b 6^ffi*^ ciix & %®mm i im 

{4. JS^ 1 0 0 nmJilL5 0 0 n raVXT^M^fV^— 

[0054] i~D<ommmtzt$^x. mi <t>> iz*k 
-rxotz. ±i£cT) 4 a com® 2 . 6 a 4 t/^ntc 

[0055] mui. 9tzn\x) zco£o%mm 
i,9t Lximiizmfezti&w. mmm^tvmm 

tOTftSit^iU^. ^OJ:3&«*gi:LT{4. 

9 £7)^*^0. 2mm£LhO. 5 mm* 

arc-* ht&^za . i , 9 »taa 2 . 0 m m x 

1. 2 5mraK3. 2 mm X 2 . 5mmgJ|T*fc^ 
SflR 1 . 9 Off*** 0 . 5 m m &± 1 . 1 m m&TX'fo 
J^CIiiKl, 90^{4^*3>-f>1f^ji 
t7t4. 5mmX3. .2mmHl OOramXIOOm 
m^t-rSifc^-C^I.. 

[0 0 5 6] (gfI8t-?l^)-SWl«l, 9<r> 



IWBfcfett 6^«P N&£#4 f4. -eofitfifiBflas 4tf 
»ff«BESr 7 0°C^8 5'OI J ftaT#m:3KT'S h 

zktfgjtiztix^&vx \ ztuzmttzmmmzm^^ 

S E«»fc 4 S VUfLkM 7 0 'CX'<^~ 

m\@mktmmx'$>&i>cr>tfi&-£ u\ z<n^. m 

mm8<7mSEfflU£tf&%:< k *> 7 QXVX-foh<7)X\ * 

jstt h p n ti-^rf* 4 ^fiteaaas 4 i^iw^a 

>g* 7 0°C*^ 8 5'CSJK4T#^(Ca< k k 

mzm>xmi%>. 

[0057]$^ liimmmiZffiZ 5 » mfiLt 5 0 

*)i8^5i»-ri>«r«5:* s ^a(c^?,„ cmtiD. *ha$ 
n$>ti&. mm l 5o umzmz. zm&iziz. 

[0058] tmm8 fc4 OtfjtS/ut 2tfe<^K 1 , 
9Wt{4. *4MifiSr 5 0 p p mETFfciSHB Ufc(6«3jr 
x*n?<fZ> ZkfiWt tv%. i <7)4 3 %m&fxk L 

(4, Hftte^«afcyxfcffc3ii*jefc(rx. r^yn 
mmxtf 3 imt^t^^ v (-r^r^>*>, o:^ 

[0059] («B&frffi) III 1 ( b ) C^$ii**5Sa 

sii3HRi±fcnsPfc:gi#aisn4fisajL 

«StL"C«OfiSllBffi2*Jj:t^iailiai3*JgliW-&. 
»l«S2*iJ:lf5|{iJ»Bi3?&JSlS«l±t=^j«f* 
^i:LT(4. JPl«S2fcJ:^f|JfJ«fli3**«ftSrai 

t^*-C# . SSl«SB2*J«tt) f 5iaj«fi3*q»*tt-fe5 S 

^ 1 ±<og£ 1 «s 2 4 tx5 1 tarn® 3 im v ^«as $ ^ 

[0060] <JCt. « lti2J:(:PllHt^«« 

ma 4 1 *&j&t& . s fete Pis*»ffr&% i f3*tt»4 
1 ±te, i tik mm tmmz w-r & Nssm^ft* 

#«c®4 2 Sr^-TS i k te4 0 . 4 1,42 

nm&mx'k'<7)®fth£< m-eo^mp n^*4^ 
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[ 0 0 6 1 ] &9kZtUWW8*M&&K1&t 
jgaffcJ: 9fS2*«6£JBJfct*. S£>K- JS2.W«6 

«U 2 NWWB4 1 , 4 2*saw^ , ia6* i ^4fe*^> 

2£«9 tm IffiRl k S:»*»tcft!iO^*>*TanflE"*-4 
*U>. =Sri3. ^ioJfliffllc#^JS:J6*il/tt>±^. 

-T 4 BSfc:*»P N *fc&*4 ^<0^> t'# &EB 9i£ 
*$-.&/2#>. 121 (b) test*- J: 3 fc. »laS7 (±tz 
t±»2«S6) fc»2SS[9fc*«iaL'Cis<c:fc* t ff 

[0062] JJEtfraWtti, -2t<0««E 1 . 9*>RKC 

jjrf «fc a fc, 2OHJK0P N^S^*4 1 jtf»**VC 
WCkJ:V*. £tf>*£\ l-ptf)PN^»#£#4 1tf>* 

s % k v * a ffljS* 1 * ^ . i • 9 oiat 

«*fL*2ofiLb«PN*««^*4 1 fc*fi«ttf# 
*ffi2. 6fc*»fe*&3^>^tt. 



[ 0 0 6 7 ] 3 & PlfK^i#14 1 ± 

M T;U5-^A5^*tJ: 0. 1^5012. 5n 
m , ill. 7mm, *Tfl. Smm^NiWlltW 

4 HI (b) <?5J;at. PS*« 

<fc&ft¥3MW14 1 WHBIW* h U * < 8 - * J U ^ 9 

[00 68] 

[-(1:8] 



[00633 

[£JtW3 1ST. ^^MBtjHlsWk^iOSIIfcBMB 

[0064] (mmmi) 
(mmi) 

ii^-*coiit- wffimm&9 ± i a/crc** 

g|ffi*ffi3&#J«bfc. *l«S2<0fItt2. 3mm. 
«fftt2. 5mmt3bO, ?|tli*@3tfOite{±0 . 7 m 
itu »Fr(i2. 5mmt*D. &lttffi2i3J:tf5liH* 
@ 3 OHtttlR 0.2m m^XSnifr Vttfc^ritf 4 k 
fciD, JSl«S2fcJ:t^iaimffi3S:SV%tye»L 

[0065] Kl imS2±fc, J2lT0Mfc7fc7p3 

5 0 nm±2. 5nm. (Si. 7mm. Wtr 1 • 8mm 

01 (b) tSrtidt, Ktl«»2<^>— tBUBSS-sKy b 

[0066] 
[-fb7] 
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[0069] mz^ Nmmk&fo*mim4 2±tz4 
k a- mmm-th zt^zxn. mamma 1 o . i ± 

0. lfi/a fW15 0nm, (1**1. 7mm, | 
fWl. 8mm*>8S2*«6£fltJil,rt:. 3S*0 
Rffcli, MSil4»2«l6J:5iai«i3i:!!««W 
fcSSIW4J:3fc:, 12116^. ^NWWISWW 

or. mm (8-^yyy^->) tvus— ?A(c»i 
wb^fttJ: oaai^^ut* i «s2<o«ffifc3wtT i. 
tt^2 cDffliBti. is i w&2 a xtfmtam&s <m*>* 

«6±tCli, mt-?)V-?-->JJ>.frL>tchW-?*-2 OOnm 

<0*saW7feJBItfc:J:"j«HiLfc. . 
[0070]-*, *gt*X7x/-;l'AiX,^yi 

ft) Sa^LfcflE-flailfc-f 5^ r V-;^RJBRRfflPJfc*> 
£>3rD. ftfl&FO. 2Pa • s <0M^BMfc3Sxj|«f S^ffl 
ll(C . Sfg^ 1 0 ± 2 ju mtfMRtt^ 'J 13 £ 1 JB*%#ft 
S^SatSISTs mfrtfO. 5 mm. (6j&«2. 9mm. 
JWf3&*2. 5mm<mm&*f7*frh%& i &2mM.9<7> 

£f*4 lU*«JBbfemiaS«lfc:i^fi52aHSE9ili 
7 0°C<9M^#X#ffl^TT'fc tf«^J 

[0071] CHnaaf >iw>iw«) #^^«r 

(a) (C^t". W.Emtcr>mmz&\iX\±. 4 Vis*? J* 
L. ISO. 7mm<Z)§|ffl«ffi3£ltMJii:L7fc. 02 



(a) (C^£:fU>«fc-3fc. -2. 5VH+2. 5V(7) 
«ffl£>*jE£BJilrt-£ t.l*J500p Ffrbth 115 0 

pFi t»«s*&* f -nzmt ut . $ *> fcia* 6 0 
nmzmxtemm^^tz. ttz. ag7o°c 

<0=&#T. + 2 . 5 V<7)Eri}!jD«SSr 3 0 0 0 B#fS#>JtT 
flttjMLfefttC. - 2. 5V^A»+2. 5Vcr>mM<D 
mff^EPJQLTi). li5 5 0pFKftl lOOpFi 

Us. 

[007 2] H»JC. &JK7 0*Cc7>#:#T. +4. 8V 
tf)fflJ0*E£ 3 0 0 0 B«H3Wt*C3tBBIWtLfc«fcs - 
2. 5Vj&»£+2. 5 V<7)®fflcr)'tti±aEpjDLTt. Sft 
600pHA>i3»1 000pHi "Cfflt&AiP >J -7{; 
3E-ffc;L*:. Z\C0k^. M2. mm<7)mimS2Sr^ffii: 
LTmjGE*- EPJD Lfc*&&tf!)fR$fcft (4. EpjuHfiE^ 0 Vco 
1 . 9 %T£> 0 . EHfinmjE** 2 . 5 VcO^t 
140. 8 6«?*-)fc. — 3fr. f&lttffi2*»tti:LT 
1. 6 V cr>m± SrEPJnL Jtr^cota^ (4 4 . 5 2%"? 
fo->tzi)K MM±ffimt%b%^{&ffi$:X'fo'?tz. $£> 

t. «aa»i kHz«3asawE ( 1 v> zmnLtzm* 
mmtLx. mwm.i ookHzossawE (iv)j 

ffiJQ Lfcll<Ztfl^JK&flyPW*>- 1 - 6 XX'fo 0 . * 

[0073] ( mm 2)mzm3 ax&Bmm&m 
mtz^xmrn-z. 

[0074] ( mum 2 ) mzm 3 w*iikb*>b!I*>2s« 
( »nsES* 3 y^yy-coim ) 11 3 tcts . nc* 1 . 
o-Mic. miffiSiii^o . 7o/n-c*6A*» 

&3r6if51«B2!8r£>tffc3lifi«K3 afeJ:^3b^i 
JBLfe. KSl«ffi2<0JS»l±2 0 0nm, (U44 4. 7 
mm. Mt7 0. 0mmT*S)-o3t. §[ffiflffi3 aOJ¥^ 
{42 OOnm. (i{45. Omm. Hfr3 4. 8 5mmT* 
fo-ofz. 3\lHWM3bcr>m^-li2 0 0 nm. (1(45. 0 
mm. M?3 4. 8 5mmti5-5it. tfz. miM^2 
bi5\ftWM3ak<Dffl (H3 (b ) M) (40. 5mm 
T*>0, PI«t=Jei»B2tgiaiHM63bfc<DlSI (03 

(a)#BS)i>0. 5mmT£>oJt.- 

[0075] <J:t. ^lSi2±C, JaT^9t^S 

1 0 0±5/xm. ifl 3 Omm. 15^3 1 . 8 5mm(7)P 

s^raMfc^a^itt* 4 1 £ 2 o«i u*: . <r <n t * . 

S 1 Mm 2 <D-H!ffi£ V h V 7 x -JUT 3 Wb-^-ft tc 
[0076] 
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Ut9 ] 




i o o 7 7 j § *>iz^ 2o<o pmimto&fatmikm-i 

-b'X (2, 2-y'7x- ;WtX^) f^7i-^5:^ 
3tLT, Jf^l00+5//m, S3 0 mm., »ff3 1 - 

8 5m m<oNm*mik-£m*mfc® 42^. pmsmn 
&M¥mftm4 1 tzm&zm&h <t 3 caw us. 




[0079]<}!t, 2^0NS*«fc£WftllWMl4 2 
±O*nmt0. 2±0. lMM.%<7)V^M,t 9 

9. 8±o. im&.%<7)T>u$-*7J>.tzmi%mm-t& 

0 0 nm, lH#*3 1 . 15mm, 8 5mm 

fi, »«S*tS«lS«flS6afcgiaj«flE3ai:*«, *f|6| 

«® 6 b tm&mms b ttf^ix^ti^mzmm-fz 
xdiz^ n^mmea ■ 6b^, ^mi^m4 2<om 

M, 4, 4' ' -b*X (2, 2-i/'7i^t'^)f 

y t> y 7x_;i/7 s yfcsmtz x vtmzixtim 1 
£3r&J¥^2 o o nm<ngmm7£mmz£ nmmL 

[0080] a&a*2 0±5juintf>0. 2M4% 
tfMMfcS^U*. J3iO ; 211%<r>7'7n^/l/A--^t 

r^'JU-b) ^. f*l. lmm, (13 6mm, iff 
70m m WPSyy , J7--h*7^^i2l« 
*»PNft&*4IFtiiLftSl 
3HKltci<oaS2»R9&IA»)-&iyii-Tin£ELT, Wt 

mzmmk**m%*txwk\,tz&. $ o-ctdin 



I'ffltfWfc&WMWMM 10HBIB£4, 4' ' -t' 
.7, (2, 2-y*7x — ;W t*— /l- ) rvt^x^/WcJ: «J» 
IgL*:. £*>»S«0IGS, 4, 4" ' -t'X (2, 

2-y7i -/Pb'^u ) -rJi-y x ryi^gia«S3 a ■ 

3 b (csm t^v a a tastJt . 

[0 078] 
[flSl 0] 



h==c; 





[00813 yf y^Wffi) *i£>*ifc*r 

imra>£ftftt 2 racas i 2 , 31am® 

3a • 3b£K@kLT, -2. 5VK + 2. 5Vi 
T'^HT-mff Sr EpjirT £ L»80000p F#»£» 1 

8 3 o o o p f sT-ffm^** 1 " 1 ; -rizmt ut. $. 

tz , SiiM^T^#«[^Mfn:tt 0 . 1 o fc £ 0 
[00823 flKt>Sfil. 9£ffl^*£fcfcJ:9, Z. 

&. *B5flt<>52£Kl±fc:. -ttcr>WM2, 6tzm 
ifufc*»PNS?£# 4 £ 4 0 0 0 0 11, V b V v 9X 

mzmmtfz^mmm.^yfy^. ^K^tpnm-t: 
*m£.Lxim&mm& i omtph i o ofsfctfc^ra: 

[00833 

imwemm] *mnt,z&&-5T£®&ayifywzj:ti 



RN.c;nnr.ir> <r.tp pooioas272A I > 
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[oo84] tiz. F-vy*'iizm^t>tL&{t-&m j *. 

jg-TS i i: fc J: 0 . »«S*<^ffiHS:^fcS-fr5 - t ifi 
0. 1 cm!|f).17000pFA^60000pF^ 

v/t tt&m p NSf6*4 ^araisssef * 

0, 1 0 p F*»6 IOjuF ZMZ-ZSmtZ'&Mnfiffll 
[0085] ^5|Ci§f^l3yfytll mi 
JK 6 0 'C . ffittfflK 9 5 %*!>iiB®§K!WtTfc 3 0 0 19IH 



[Ell ] ( a ) I4*JSW(C«*TO»*3 >-r ^"O^ 
BE] 

( b ) am l ( a ) co a - A ' ISKlrraEl 

[H 2 ] ( a ) (±. yy-'y^ 

( b ) »i % ¥&ftJ|4 1 . 4 2<OJ**SrSWr^-fr7fe*& 

(b ) (41113 (a) (DA- A' ^ffiH 
(c) {iH3 (a) C0B-B' laKSIl 

[04 ] «8MHtf>u— y- h 'j"77*;i/3 yfyf^v h 

[H 5 ] ( a ) ttflyw^-ir- h 'J VTVl-n >-r 
(b) <2E15 (a) COA-A' KfrHH 

1 mimu 

2 mi mm 

3 3\&nm 

4 *$|P N®-^#: 

4 1 Pltift^J##ftl 

4 2 NM*fgMfc3*#3£ttS 

6 ^2m@ 

7 «ae 

8 

9 H2»« 
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[023 

(a) 
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[03] 



(a) 
B' 



A— 



r_-_-l=J5 



L_Ji 

I J hTf 



llll 



Mil 



tl- 



l --"t j 



3b ?iaimffi 



-A* 



3a 3lttim& 




2 mimm 



(c) 



9 &2S« 
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